Enhanced monocyte binding to human cytomegalovirus-infected syncytiotrophoblast results in increased apoptosis via the release of tumour necrosis factor alpha.
We have shown that monocytes bound to intercellular adhesion molecules (ICAM-1) on syncytialized placental trophoblasts (ST) induce trophoblast apoptosis, and that ST infection by human cytomegalovirus (HCMV) up-regulates ICAM-1. We hypothesize that the focal loss of trophoblast seen in HCMV-infected placenta is mediated by increased adherence of monocytes at sites of infection. We find that ST cultures (differentiated from primary cytotrophoblasts) increase monocyte binding when infected with HCMV. Monocyte adhesion was inhibited by antibodies to ICAM-1 and its ligand leukocyte function-associated molecule (LFA-1) on monocytes. When co-cultured with adhering monocytes, infected ST cultures had higher levels of apoptosis than infected cultures alone. Although trophoblast apoptosis clustered around adhering monocytes, it occurred only in non-infected cells. Blocking monocyte binding with ICAM-1 and LFA-1 antibodies reduced the rate of apoptosis to that of the infected culture. Co-cultures incubated with TNFalpha antibody and EGF inhibited both monocyte- and HCMV-induced apoptosis but did not block binding. We conclude that HCMV stimulates ST culture expression of ICAM-1, which binds to LFA-1 on monocytes that release TNFalpha, thereby inducing apoptosis of neighbouring uninfected trophoblasts. The above data indicates that trophoblast loss associated with HCMV infection can be caused by increased monocyte adhesion to ST.